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(57)Abstract: 

PROBLEM TO BE SOLVED:To provide an on-vehicle < 
range finder that can accurately measure the distance to 
an object even when the attitude of its own vehicle 
changes although the measured value of the distance 
measured by the conventional monocular distance 
measurement changes when the angle of the vehicle 
from the horizontal direction changes due to pitching, 
SOLUTION: This on-vehicle range finder is provided with 
a distance estimating means 5 which estimates the 
distance to a structure built beside a road in the vicinity 
of an object (for example, a preceding vehicle) based on 
the changing visible appearance of the structure (the 
changing size of the picture of the structure as the 
vehicle approaches the structure) by not aiming at the 
position of the object itself in a ptcked-up image, but at 
the structure, at the time of estimating the distance to 
the object in the image and estimates the distance to 
the object on the basis of the location of the structure. 



i > 



jj; t* „,,|,1,,.. 



.1 








' 




\ 


f 









LEGAL STATUS 

[Date of request for examination] 24,02,2004 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposaf for application] 

[Patent number] 3747863 

[Date of registration] 09.12,2005 

[Number of appeal against examiner's decision 

of rejection] 

[Date of requesting appeal against examiner's 



http://www19JpdiJnpi^^ 2007/06/01 



. Searching PAJ 2/2 1— 5> 

decision of rejection] 
[Date of extinction of right] 



http:/Aww19j0dljnpit.goJp/PA1/fesuit/detai!/fnainAAAAa.aaVqDA415247824P„. 2007/06/01 



JP,2003~247824,A [DETAILED DESCRIPTION] 



1/6 ^-^ 



* NOTICES * 

JPO and INPIT are not responsibla for any 
datiages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. !n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the distance measuring equipment for mount. 
[0002] 

[Description of the Prior Art] The approach of ranging using the parallax when picturizing the 
same body with two or more cameras using the stereoscopic camera which consists of two or 
more cameras as the technique of measuring distance using the image picturized with the 
camera of an electronic formula is common. As an approach of on the other hand calculating the 
distance of. the body in the image pick-up image obtained with one camera (it is hereafter 
described as an ocellus camera) The distance I, the dieHength ; for example, number of pixels, 
between the above-mentioned segment and the datum line, of the segment which connected the 
objective characteristic location (for example, road installation side of the tire behind [ two ] the 
car reflected in the image) within the image pick-up image, and the datum line in an image pick- 
up screen (for example, lower part horizontal line of an image) is measured from an image. There 
is the approach of converting the above-mentioned distance I into the distance d to a spatial 
camera and a body at a meaning using the fixed parameter determined geometrically from the 
field angle and camera installation location of a camera. Since structure is easy a camera at one 
and the approach using such an ocellus camera does not have more amounts of computations 
than the approach of using the aforementioned stereoscopic camera, either, it has the 
description of being simple. 
[0003] 

[Problem (s) to be Solved by the Invention] Since the ranging approach using the above ocellus 
cameras essentially has composition which calculates distance from the physical relationship of 
the body projected into the flat surface by making three -dim ens ion information into two- 
dimensional information, if the geometric parameter which will be the requisite for calculating 
distance changes, it has the problem that the value of ranging changes a lot. Since a geometrical 
parameter changes with behavior change of a car a lot in the distance measuring equipment for 
mount especially, effect is large. For example, on an image side, since car anterior part will turn 
to the upper part if a self-car accelerates, even if the location of a precedence vehicle and a 
self-car does not change, in order that a precedence vehicle may move caudad, distance 
becomes short seemingly. On the contrary, if a self-car applies brakes, since car anterior part 
will sink, visually, it will move to the screen upper part and, as for a distant precedence vehicle, a 
twist will also actually presume distance far away. Thus, when the include angle to the horizontal 
direction of a self-car changed with pitching, there was a problem that the measurement value of 
distance will change. 

[0004] This invention is made in order to solve the problem of the conventional technique like 
the above, and even if there is posture change of a car, it aims at offering the distance 
measuring equipment for mount which can measure distance correctly. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it constitutes 
so that this invention may be indicated to a claim. In claim 1, namely, within the image pick-up 
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means of the ocellus carried in the car, the speed sensor which detects the vehicle speed of a 
self-car, and the image obtained by said image pick-up means A structure distance presumption 
means to presume the distance from said image pick-up means to said structure based on a 
structure detection means to detect the structure fixed near the road, and the condition of 
image change of said structure and the vehicle speed of said self-car, It constitutes so that it 
may have an object distance presumption means to presume the distance from said image pick- 
up means to said body based on the physical relationship on the image of the body which exists 
in a transit on the street, and said structure on an image. 

[0006] Moreover, like, said structure detection means sets up the field expected that said 
structure exists within the image according to claim 2 obtained with said image pick-up means, 
and it constitutes it so that the passing speed on a screen may presume the body of the 
predetermined range to be the structure fixed near the road and may detect it in the field. 
[0007] To claim 3, like a publication moreover, said structure distance presumption means It asks 
for the subtraction image of two or more images serially picturized at intervals of predetermined 
time from the image obtained by said image pick-up means. The time difference of the 
subtraction image at the time of carrying out sequential change of the time difference between 
two images at the time of asking for a subtraction image, and the subtraction image of said 
structure appearing on an image, Based on change of the magnitude per unit time amount of the 
subtraction image in that case, and the vehicle speed of a self-car, it constitutes so that the 
distance from said image pick-up means to said structure may be presumed. 
[0008] Moreover, it constitutes so that the distance from said image pick-up means to said body 
may be presumed by subtracting and adding the distance of said body and structure in the 
distance from said image pick-up means which presumed the distance of said body and said 
structure from the physical relationship of the body according to claim 4 with which said object 
distance presumption means was detected on the image like, and said structure, and was 
presumed with said structure distance presumption means to said structure. 
[0009] 

[Effect of the Invention] In case the distance to the body in the picturized image (for example, 
precedence vehicle) is presumed according to invention of claim 1 Its attention is paid to the 
structure near [ instead of the location in an image of the body itself /near the body ] the road. 
It constitutes so that the structure may be visible, distance may be presumed based on change 
(change of the magnitude of a picture in case the structure approaches a self-car) of the 
direction and the distance to the target body may be presumed on the basis of the location of 
the structure. Therefore, it cannot be concerned with posture change of pitching of a car etc., 
but distance can be measured with a sufficient precision. In addition, there is the description that 
the reference object for ranging can be discovered with a sufficient precision, by it not only 
paying its attention to change of the magnitude of the image in the image of the body which 
approaches, but having used the road structures which are standing it still near the road as the 
body, such as a streetfight and a delineator. 

[0010] In claim 2, by setting up the field expected that the structure exists within the image 
obtained with the image pick-up means, since the passing speed on a screen presumes the body 
(for example, it approaches at the same rate as a self-car) of the predetermined range to be the 
structure fixed near the road in the field, it can be easy and the structure can be detected 
certainly, and the amount of operations can be lessened. 

[0011] Moreover, in claim 3, since change of the magnitude of a subtraction image is not 
influenced by the posture of a car, it cannot be concerned with posture change of pitching of a 
car etc., but can measure distance with a sufficient precision. 

[0012] Moreover, in claim 4, since the distance to bodies, such as a precedence vehicle, is 
presumed on the basis of the distance to the structure detected correctly, it cannot be 
concerned with posture change of pitching of a car etc., but distance can be measured with a 
sufficient precision. 
[0013] 

[Embodiment of the Invention] Drawing 1 Is the block diagram showing one example of this 
invention. In drawing 1 , image pick-up equipment 1 is carried in a car, and picturizes the image 
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ahead of a car. A speed sensor 2 measures the vehicle speed of a self-car, and is a wheel speed 
pulse meter. Moreover, a velocity filter 3, the road structure detection means 4, the road 
structure distance presumption means 5, and the precedence vehicle distance presumption 
means 6 consist of a microcomputer and Its attached component. In addition, about the above- 
mentioned detail of 3-6, it mentions later. 

[00143 Generally as an image pickup device used as image pick-up equipment 1, CCD etc. is 
known. Although CCD may be used in this invention, if it can do, the high-speed imager whose 
imaging time per frame is about 1ms is suitable. As a high-speed imager, there is equipment 
indicated by "Komuro ##, Shinsuke Suzuki, the Ishii **, a Masatoshi Ishikawa "design of super 
parallel and ultra high-speed vision chip using general-purpose processing element" Institute of 
Electronics, Information and Communication Engineers paper magazine, VoU 81-OH, No2, pp.70- 
76, and 1998", for example. By using such a high-speed imager, a body with a quick motion can 
also be picturized correctly. The picture signal acquired from such image pick-up equipment 1 is 
inputted into a velocity filter 2. 

[0015] Hereafter, a velocity filter 2 is explained. In addition, about the technique of a velocity 
filter, these people have already applied (application for patent No. 236595 [ 2001 to 3). 
Fundamentally, a velocity filter 2 is a means to perform time subtraction-image processing, and 
since the self-vehicle speed is the need when using this, it inputs the self-vehicle speed from a 
speed sensor 3 (for example, wheel speed pulse meter). In image pick-up equipment 1, one frame 
presupposes that it can picturize in 1ms temporarily, and inputs many frame images for every 
ms. At this time, the frame image of time of day to is set to F (tO), and the frame image of 1ms 
ago is expressed as F (t0-1). Therefore, the frame image in front of Nms can be expressed with 
F (t0-N) from the frame of tO. At this time, as for the bodies (for example, other car where it is 
moving at the rate of same extent as a self-car) which carry out quiescence or the motion 
carried out slowly on an image, F (tO) or F (t0-1) also exists in the almost same location on an 
image, therefore, the difference of F(t0)-F (t0-1) — since it is in the almost same location when 
an image processing is performed, an image does not remain in a subtraction image, however, if it 
is made F(t0)-F (tO-N) using sufficiently big N, objective locations differ in both frames — since 
will come out and 1 will be — difference — even if it carries out an image processing, an 
objective image appears. Thus, the body which is moving above the speed which it is on an image 
can be displayed in a subtraction image by taking Above N suitably, carrying out the sweep of 
the N from 1 to a predetermined value here — difference — the passing speed on the image of 
the body which began to appear in the processing image can be presumed by N when beginning 
to be visible. Thus, by using a velocity filter 2, the body which has the passing speed of 
arbitration within an image can be detected, and a body with the big passing speed within an 
image and a body with small passing speed can be distinguished. 

[0016] Next, the principle of distance presumption to the road structure in this invention is 
explained. According to migration of a self-icar, the road structures which are standing it still to a 
path on the street, such as an electric light and an indicator, approach at the rate of a self-car 
equivalent on an image. Although, as for a nearby body, the profile etc. generally becomes large 
rapidly by approach when premised on a straight-line road, as for a distant body, a body profile 
does not become large rapidly with approach. That is, the speed (dS/dt) to which a profile will 
become large for every unit time amount if whenever [ self-vehicle speed ] is set to V and the 
candidate for detection path on the street is limited to a quiescence object (it moves on an 
image) is dS/dt=G (N, V, d). — (several 1) 

It is come out and expressed. However, d is the distance between a quiescence object and a 
camera. Although this change is geometrically expressed as a hyperbola, it increases serially the 
frame which carries out difference in said velocity filter, and observes from the subtraction 
image of what frame an image appears. At this time, it is calculated as look like E a quiescence 
object and speed V by which the distance d and the vehicle between cameras approach a 
quiescence object ] by the subtraction image of what frame it begin to be visible. 
[001 7] Here, as point ** of distance d being included was carried out, since change of magnitude 
is small, a distant body is a low rate (N is large) equivalent, and an image appears. On the other 
hand, if distance d is near, change of magnitude will be large and a body will appear in a 
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subtraction image among few frames (N is smallness). The above relation is shown in drawin g_2 . 
It is magnitude change when dS/dt carrying out the sweep of the N and starting being visible in 
the aforementioned (several 1) formula, if it considered as the premise that it is what an object 
is the road structure and is standing it still and it was understood here, and this is the known 
amount which can be measured from an image. Since the above-mentioned formula is 
geometrically set as a meaning, d is calculable if dS/dt, and N and V are known. That is, d=H [N, 
V] (dS/flt) — (several 2) 

It can compute by carrying out and distance d can be presumed. 

[0018] In this invention, the field (detail after-mentioned) expected that the road structure exists 
on a screen is set up, passing speed presumes the body of the predetermined range (for 
example, the rate at which a self-car approaches the structure: equivalent to the self-vehicle 
speed, since an object is an anchorage) to be the road structure (structure of the immobilization 
which exists near the road) in the field, and the distance d to the road structure is presumed by 
the aforementioned approach. And by asking for spacing d' of the precedence vehicles (or the 
other bodies: obstruction etc.) and the road structure which were detected on the screen on an 
image, and adding or subtracting in the above-mentioned distance d (it subtracting, if 
precedence vehicles are them from the road structure and it is addition and this side), it 
constitutes so that the distance (d**d*) from a self-car to a precedence vehicle may be found. 
[0019] As mentioned above, since the estimate of the distance to the road structure is based on 
a time change of the magnitude (for example, the vertical die length: pixel value) of the road 
structure, even if a car pitches, it is seldom influenced. And since the distance from there to a 
precedence vehicle is presumed on a screen on the basis of the estimate, it becomes possible to 
be stabilized and to presume the distance to a precedence vehicle. Therefore, an always exact 
distance can be presumed like the distance only found using the fixed parameter determined 
geometrically from the field angle and camera installation location of a camera like before, 
without being influenced by pitching of a car. 

[0020] Drawing 3 is a flow chart which shows the above-mentioned data processing. In dr awing 
3 , a front road situation is first ptcturized at step S 1 . This image pick-up image is set to F (to). 
At step S2, only 1 unit time amount is returned, and the past image pick-up screen is carried out 
to from F (tO-1 ) to F (tO-M), and is accumulated. Restore F (tO) in the last cycle before an image 
pick-up as F (tO— 1 ) at step SI, and namely, F (tO-N) in the last cycle It is canceled after the 
image pick-up in the step of step SI, and the image which was F (tO-M+1 ) is accumulated as F 
(tO-N) after the image pick-up of step SI before an image pick-up. 
[0021] At step S3, mask processing for detecting the road structure is performed. That is, it 
leaves only the field expected that the road structure exists on a screen as a road structure 
detection field. This field is upper fields which show the both ends of a road, such as a white line 
and a slot, as shown in drawing 4 . 

[0022] step S4 — difference — spacing is changed and a subtraction image is observed, 
concrete — difference — in the image pick-up image accumulated by n.then step S2 in spacing, 
deltaFn(tO) =F(t0)-rf (t0-n) is calculated, however, n — N — receiving — a sufficiently smail 
value — it is — n — difference — spacing is supported. In step S4, the sweep of the n is 
gradually carried out to a big value from a small value, and it observes whether an objective 
picture appears in a subtraction image. 

[0023] At step S5, the parameter n when a body appears in a subtraction image is set to NtO. At 
step S6, a body judges whether it is the road structure. For example, NtO judges the body of the 
predetermined range (for example, the range of extent equivalent to the rate of a self-car) to be 
the road structure, In addition, you may constitute so that the bodies (a building, street LOT, 
etc.) which passing speed is the predetermined range and have a long vertical edge, and the 
bodies (road sign etc.) which appear periodically may be judged to be the road structures. 
[0024] At step S7, magnitude (= height; for example, the number of pixels) of the body in the 
image is set to StO. At step S8, S after m predetermined values set up beforehand (tO-m) is 
calculated, and difference deltaStO with height StO when appearing for the first time at step S7 
is calculated. This deltaStO is equivalent to change of the height of per the unit time amount t, 
i.e., rate-of-change dS/fit of magnitude. 
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[0025] In step S9, the distance to the road structure is calculated using the aforementioned 
(several 2) formula {specifically the after-mentioned (several 3) type) from the change delta StO 
(that is. dS/dt) and NtO of the vehicle speed V and the height per unit time amount. This relation 
serves as a property [ like 3 at said drawing 2 . 

[0026] At step S 1 0, the distance to a precedence vehicle is found by subtracting and adding the 
distance d to the road structure for which asked for difference (distance) d' of a location with 
the road structure in the location near it from the precedence vehicle called for on the screen, 
and the distance was asked at step S8. 

[0027] If the distance d to the road structure currently observed is specifically acquired as 
shown in draw ing 5 , the datum line will be horizontally lengthened on the basis of the location of 
the road structure, and it will ask for the location of the precedence vehicle in a self-vehicle 
lane from the datum line. That is, the distance from a self-car to a precedence vehicle is found 
by making the location of the road structure into the criteria distance d, asking for distance d' to 
the tire of a car, and adding or subtracting d' from the datum line to d (it being d-d' at the 
example of subtraction: drawing 5 , if precedence vehicles are them from the road structure and 
it is addition and this side). 

[00283 In drawing 5 (a), O is the scene where the path mad surface of the road structure and the 
tire side of a precedence vehicle are the same. The example of drawing 5 shows the case where 
a precedence vehicle is in a location nearer than the road structure used as criteria. Thus, the 
distance from a self-car (camera) to the road structure is found, and even a precedence car 
calculates distance on the basis of the location of the road structure. The distance from the 
road structure (criteria location) to a precedence car is easily computable from the physical 
relationship on an image by the same approach (from the value and geometric parameter of what 
pixel exists in them or this side from a criteria location to calculation) as usual. 
[00293 Conventionally, since the distance from a photography frame edge to a precedence car 
was simply found using the fixed parameter from the location on an image as equipment was 
shown in drawing 6 (a), if the include angle of a self-car changes with pitching, even if an actual 
distance does not change, the result of an operation of distance will change. Therefore, it was 
difficult to be stabilized and to find an exact distance. In this invention, as shown in drawing 6 (b), 
the road structure of immobilization is detected and the distance to the road structure is found. 
Since the estimate of the distance to the road structure is based on change of the magnitude of 
the road structure as mentioned above, even if pitching arises on a car, it is seldom influenced. 
Therefore, the distance to the road structure is an exact value. Since the distance to the 
precedence car which exists near the on the basis of this exact distance Is found, the distance 
to a precedence car can also be found correctly. 

[0030] Hereafter, presumption of the distance to the road structure Is explained based on an 
example. As for the body of height h which exists in the front distance d at right angles to a 
road, the vertical image size I (the number of pixels which is in an objective copy) of L (the total 
number of pixels of the lengthwise direction of an image pick-up screen), then the above- 
mentioned body has [ field angle /(angle of the medial axis of a camera, and a horizontal plane 
to make) /of a camera ] the relation of the following (several 3) formula in the lengthwise 
direction image size of theta and an image pick-up side. 
d=£L-h) /(theta-l) — (several 3) 

Therefore, if L and theta are specified from an image pick-up environment and I can be drawn 
from an image pick-up side, it can ask for d. In addition, since theta is generally as small as 
about 3 times, it sets with tan(theta/2) =theta/2, and the above-mentioned formula is asking. 
[0031] For example, while the self-car is running by 100 km A the case where the distance d 
from the location of a self-car at present to the road structure to measure is found is 
considered. As the road structure used as the mark for measuring distance, it considers as the 
street LGT which exists in a road side. Since the height of a street LGT changes with the 
classes, let it be Unknown h here. The field angle theta of the perpendicular direction of a 
camera shall be made into 3 times, and the image pick-up side (CCD pixel side) of a camera shall 
consist of pixels of the width 51 2x length 256 (therefore, L=256). If the street LGT of this time 
above supports 20 pixels in a camera image pick-up side in the lengthwise direction (l= 20). since 
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it is theta=3L=256l.=20 in the aforementioned formula {several 3), it is cH256xh)/(3x20). — 
(several 4) 

A next door and d=4.2h are obtained. Next, the observation same after 0.5 seconds is 
performed. In this case, since the seif-car is running by 100 km/h, distance deitad which 
approached the street LGT in 0.5 seconds is set to deltad=0.5x{1 00000/3600) =13.9m. Here, 
when the street LGT approached in [ above-mentioned ] 0.5 seconds, suppose that the number 
of pixels of the perpendicular direction of the street LGT projected on the image pick-up side 
became 25 pixels. Therefore, the aforementioned (several 3) formula is d-13.9=(256xh)/(3x25) in 
this case. 

Next door d=13.9+(256xh)/(3x25) — (several 5) 

**********. d=69.5 will be obtained, if h is eliminated from the above-mentioned (several 4) 
formula and a formula {several 5) and it asks for d. That is, it turns out that the distance from a 
self-car to the street LGT which is the road structure is 69.5m. If it applies to the 
aforementioned (several 2) formula, since it is 25 pixels after 0.5 seconds by 20 pixels at first, 
65 At will be 5. In the aforementioned velocity filter, if that to which change of a profile (height) 
became large in 0.5 seconds oniy in 5 could be seen, the distance from a self-car to a street 
LGT can be presumed to be 69.5m by the aforementioned explanation. 
[0032] Finally, the road structure is explained. The passing speed on a screen can presume the 
body of the predetermined range to be the structure fixed near the road among the bodies 
detected in the field expected that the road structure as showed the road structure within the 
image to draw ing 4 exists. That is, since the road structure is a body fixed to the perimeter of a 
road, as shown in dr^wing_4 , it approaches at the same rate as a self-car in connection with 
existing in a road side on a screen, and a self-car moving. As the concrete road structure, it can 
set to the pole of the texture of a guard rail and a concrete side attachment wall, the texture of 
the front face of a sound-proof wall, a delineator, a streetlight, and a streetlight etc., for 
example. Moreover, the part into which the white line mark written to a path on the street broke 
off can serve as a reference object of distance. These bodies have high possibility of existing in 
the right lateral of a road, or a left lateral, as shown in dra wing 4 . Therefore, if the distance of 
the body, which appeared with the velocity filter only about the field shown in dra wing 4 is 
measured, the distance for the front can be observed by using the road structure as a reference 
object. 



[Translation done.] 



httn://Www4.indl.innit.go.b/^ei-bin/tran web cei eiie 



2007/06/01 



J P, 2003-24 7824, A 1/1 ^—5* 

" > "'"' ,;t TBH [J P, 2003-247824^] 



CLAIMS DETAILED D ESCRI PTION TECHNICAL F IELD P RIOR ART EFFECT OF THE 
INVENTION TECHNICAL PROBLEM MEANS DESCRIPTION OF DRAWINGS DRAWINGS 



[Translation done.3 



httn://Www4JDdl.inDit.eo.iD/ / fcei-t)in/tran web csi eiie 



2007/06/01 



JP,2003-247824,A [CLAIMS] 



1/1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation* 

1This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim (s)3 

[Claim 1] Within the image pick-up means of the ocellus carried in the car, the speed sensor 
which detects the vehicle speed of a self-car, and the image obtained by said image pick-up 
means A structure distance presumption means to presume the distance from said image pick- 
up means to said structure based on a structure detection means to detect the structure fixed 
near the road, and the condition of image change of said structure and the vehicle speed of said 
self-car, Distance measuring equipment for mount equipped with an object distance presumption 
means to presume the distance from said image pick-up means to said body based on the 
physical relationship on the image of the body which exists in a transit on the street, and said 
structure on an image* 

[Claim 2] Said structure detection means is distance measuring equipment for mount according 
to claim 1 with which the field expected that said structure exists within the image obtained with 
said image pick-up means is set up f and passing speed on a screen is characterized by 
presuming the body of the predetermined range to be the structure fixed near the road, and 
detecting it in the field. 

[Claim 3] Said structure distance presumption means from the image obtained by said image 
pick-up means The time difference of the subtraction image at the time of carrying out 
sequential change of the time difference between two images at the time of asking for the 
subtraction image of two or more images serially picturized at intervals of predetermined time, 
and asking for a subtraction image, and the subtraction image of said structure appearing on an 
image, Distance measuring equipment for mount according to claim 1 characterized by presuming 
the distance from said image pick-up mean© to said structure based on change of the magnitude 
per unit time amount of the subtraction image in that case, and the vehicle speed of a self-car, 
[Claim 4] Said object distance presumption means is distance measuring equipment for mount 
according to claim 1 characterized by presuming the distance from said image pick-up means to 
said body by subtracting and adding the distance of said body and structure in the distance from 
said image pick-up means which presumed the distance of said body and said structure from the 
physical relationship of the body detected on the image, and said structure, and was presumed 
with said structure distance presumption means to said structure. 



[Translation done.] 



htto://www4JpdUnpitgo jp/cgi-binAanjyeb^gijejje 



2007/06/01 



JP,2003-247824,A 1/1 
r JAPANESE , | [j Pl 2003»247824,A] 

CLAIMS DETAILED DESCRIPTION TEC HNICAL F IELD PRIOR ART EFFECT OF THE 
INVENTIO N T ECHNICAL PR OBLEM MEANS DESCRIPTIO N OF DRAWI NGS DRAWINGS 

[Translation donej 



httn'//Www4 tnril.inmt.en.in/fcei-hiti/fran web cm e lie 



2007/06/01 



a9)B#HMWW (J P> 



<i2> &m$$Wf& 



#1182003 -247824 
(P2003-247824A) 
(43)&R B ¥05^ 9 ;j 5 13 (2003. 9. 5) 



(51)Inta ? 
GO 1 C 
GO IB 

GO 6T 



3/08 
11/00 
11/24 

1/00 

7/60 



3 3 0 
18 0 



F I 

G 0 I C 3/06 
G 0 1 B 11/00 
G06T 1/00 
7/60 

GO IB 11/24 

«A9I®R4 OL 8 JO 



Z 2F06U 

H 2 F 1 I 2 

330 A 5R0SY 

I SOB 5L096 
K 





^fP2005?~45967(P2002-45967) 


mmmA 


000003997 










<22>0UKB 


2/322B (2002, 2. 22) 




m*)mmm$m£)m'%m 2 #* 
































10007S753 








#a± mm &m 











(54) 0i9i«>«w] mmmmmmm 

(57) [RKr] 

[Mil] ^«mH^»M^Tlie-y f-y^fcj; ot 



(Hl) 



jL 



3 









mm 















i(2) 003-247824 ( P 2 0 0 3 - 2 4 7 8 2 4 A ) 



■tfwc . mmmim-m.fr hmm M^xcomm^m^. 
m&±xim fit ±te#*t & «*= k iuia«jt#: ^ « && 

i, -r t i. mum i fciB®«*iraa«s. 

fcrj:-? T#£>tift Wl^ . W^B#f B 1E§}IST«?*J Wfc 

^s^-ftk, smmnsumt. izm^^x, h?ibm 
i:^--s>i«*3M i i,ztm<7>mmmwmmw. 

«t*kc0l»£ft5gU HtilB^*gEil*^#KT-ft 

je t fcwsesHft^K** ^ursEflBS** r<offiKtc , tie 
-t&m$m i izmm^mmmmmm. 

[00 0 13 

t,zmi-&» 

[00023 

mM<mm m^^^^yxmmt^mm^m^^x 

^^^Srfflvx Wk^^^xn-^mW^mMVtzb 

(0Ts #BR#^kiB-t) T»<c> 

llfMTOTtJft^Sift^HFr (ftk 
->T^«.*W^f^2o^^^ J rcOMJKISaW) SrfeX 
ftil*k»WKft^»l§ (ftk *lf H*OT3r*¥ 

«k ) t <rmm i ( ±sm& t mmmmw&z ■. ma u tb 
ttffia^ ^awf*wt=«wes ft* H5e> < 5 .* - ? s m 



x , imnvm. 1 1 mmm%*> mm x^mm d 
tc-«diuw- h^&tfh ^. £ o j: -a 5 £ 

[00033 

[^JijMB&L ± a fc-rSHMIJ JbJBOJ: -5 
W6kb.1t* mv&t&t* ^X—? tf&fctt b , fflffio 

MM<7>mmmmzn^xte, mm^mmuzx^xm 
ff¥7 *9 * - ? < saw- s toTwm&jz* ^ . * 

T\ *fir* k £*W<Afiafc&*£Hfc U=St < T t . WflfflJ± 

l, mmzmmx^hmjizmfeLxLt-o. zcox? 
t=e >y f-y^fc J: o t smm^^umzfti-mmtf 
mtth b immYMimmtLx v&?b \^ 3 rasa* 

[0004 3 ±KO^k 99&&!ffitfm* 

Mm-$>fz#>t,z%Ztltz1>c0Xh 0 s *Pi<D§B^5fb6« 
^Tt EM&IBI&tfflr*-* i k «EiJ*S *igffl«E 
^g^fl«^-i. i k ^ m®b-f& . 

[000 53 

nm^>*rb, MW&%¥mz£^X%htitzW&ft 

x\ mm®izmj$?%HKmmfa%m&-t&mmifcmiii 
#^k. mmm&focomwM^ViM k tfria s *m«o* 

» k , fjIBffife*^ ^|5flB«itft 4 TOSS 

tc?Pfet-& Wffc k ffiBUBt* k <?)[ffift±oaaW#fcS 

0% ^xmmm&^mfr ^mmm t x^mm^w^fh 
[ 0 0 0 e 3 . m^tm 2 fciem^ «t 3 tz , mE«t 

[ 0 0 0 7 3 msm 3 tiait^i 3 fc. mastitis 
mmm&^mt, mmmmmzx ~>x%htitmwi 
mM^^mxm^nmzmm^titcWM^mm 



!( 3)' 00 3-247824 ( P 2 0 0 3 - 2 4 7 8 2 4 A ) 



t o o o s ] ttz. mmn4 izmm^x o ^ mem# 

[0 0 09} 

•c* < , *<wm tvx ats«6«fe:»± lt v * s wist* 

[0 0 10] |f#ia2fc*5VvC«. m&^X°%t>ftfz 

mimxmmm^m-h t =fmzti*w**K& t . 
[ooii] ifc, gt*fl3fcfcv^ti, m$mvk<?xk 

■thc\bifiX%h. 

[00 12] ttz, M#J»4(c*i^-CWU iEWKttajS 
[00 13] 

© 6 {4 „ v -f ? o n y e *— * t * <?)HMMm* 



[0014] 1 i: LTfflV^^ix'AW Xfc L 

tii, HR«fc«ccD&^a%4>*rci^&. *jwrc 

f4C C D fcffiwc i> J; T# 1 7 U-JsbX: 0 
0«B#W 1 m s SKOSBS-f 

«afi^AWdtR. Vol . J81-D-I , No2,pp.70-76, 199SJ lc 

£ i **T S S . £ d Lfe»^a 1 j6^» ^*utW6 
^ft7 a )V9 2 iZXfjZtlZ . 

[0015] Jim ^ 2 fcov ttw*-* . 
=5rti» mm7 4 !v?<7)mtiz^\\x^\&WAtfmzm 

II(WIl2 00 1-236 59 5#) tT^*. ^ft7 

x\ (ffl£i$m$mJvuAm &$>uw& 

*7J3-t & . flHI^S 1 tCcBV^T s 1 7 <Rfc 
lms TflHftT* 6tU lmsrt ic^it07 P-A 
HM^A*-ri>. WrSfto c?>7l/-AlifIS: 

F (t 0 ) fcU lmsW<5D7P—AWfif4s F (t 
o - i ) <*-?T. t 0 «7WAHNm 

sM<507U—A®f||{4. F (t 0 - n ) XmtZbtfft 
Z(0t%. H*Jt-t"#ih4fc{4^^< 9 LtzWl* 

t-t (mtimmmtmtmmcommxwmLx 
^hmmm wt. f (t 0 > nF (t 0 _ 4 ) x- 
i>, w»±<oiffimtmi£#&t&. iot. f ( t 
o ) — f ( t o - 1 ) nmttmuwmzfio t. nam 
tmazfohiztb. mttmmzi,$m>mh^\ l& 

U -Hh*:**N*ffl«r\ F(t 0 )-F<t 0 _ N ) 

(c*f*iaTx M7 u— ■Aizm^xm^&m.tm^&xh 
h&mz uikxm^ *x^& mw^mmmn^zmm-fh 

ZttfTZh* ZZX\ N ^ 1 ^ hW%.<7M * T7 -f - 

jfefSCi: 35^*4. iO«fcd^3Sft7^;l'^2^fflV^ 
h Z t fc <fc 0 . H«rtTe*o»»6SLK^^rf-&!te*S: 

[ooi6] mz. #$mt l z&if&wmim.ib£TCDm 
mti&>Ma.t:Wtmt&. B<H^B»fcj»tr. ass 



•(4) 003-247824 ( P 2 0 0 3 - 2 4 7 8 2 4 A ) 



fiMir'i: (dS/dt)ll 
dS/dt = G (N, V s d) — (Ifcl) 

HK3K7 -f/k*fc4JWCli$H-* 7 U~J»%M 

MA § sWi . » ±m b A X 9 (OW&MM d 4: „ *#»jh 
C 0 0 1 7 3 KKd*%a;fc$05U:. 

-A <N#/h) larS^BfllrtfcllWfe^^h.*. £LLO 
TV^^^Il tWB(*l) **C*J^T. dS/dt 

"5 s 

d = H(N. V„ (dS/dt)) —<3R2) 
[0018] *^BJte*3ViT{4. KH±r5MS^Jt#:^' 

m&&m-&&&. - nmm$s.mxfohfrhu-mmzi& 

Itt d Sf . •£ LT BH-h*Ctftttl Lfcflatr* ( & h 

(MT*&*i!t»»jfii*J: Oitefr&feJB** *«P5r*>« 
Jt) te«fc 0 . i*PI*»6*frf**tVMai ( d 

±d' > ~><,zm&.LX^&. 

[0019] JJBO J: 3 jHS&mfr^-COggjSioa 

^astitLT, *zfrhM7M&T<omM%mm±.x°m 

l£th<7)X\ fflfMtX~<7)mM*$:%.lXmfet&Zb 



[ 0 0 2 0 3 III 3 {4. JJB««W<!M*^7n— 

IWfttHLT, P(t 0 _i)HF{t 0 _ N )it 

EIOIM ^;Wc*>(ti. F(t 0 )lF(t 0 -i )tt 
TtSiftLttL. WHO-»M 7Mzmf& F ( 1 0 _ N ) 

SHRirtcF (to-N + i ) *f^HHM>\ Xf-yrs 
l^>S«^fcF (t 0 _ N ) kLXWm%tl&> 
[0021] Xfv7 S 3T-(4, jfflWHBftfrSrttffi^S 
fc^^^^MH^tTd. o4 0, HfBLb-caiBH»S«5 

[0022] Xf^7S4Til 

AFn(t 0 )=F(t 0 )-F(t 0 _ n )SrSl 
0. n tfmftfflMlzmm LT V ^ , Xf77S4til 

[oo23i xt 7/s 5xi4. ^mmmzmmm 

tt. ^^^MMii^^S^^Wirr !> „ 0iJ^f4. Nt 

[0024] X-r ?7S 7T14. Jt<7)Wi&ft<?>%!l1fc(0jz 
( = r^RifH^iSc) & st 0 b-th. Xf7 
7°S 8T14, LX hhm%Mm 7 

W:<0S (t 0 _ m ) Xx^7S7TW?THi 
3MLfcfc*0*SS t 0 t^ASt 0 Sr^ftl., dtfO 
A S t o {4|if4B*p B 1 1 ^fc O^S^SSft* ^4 D^S 
§<?^Bft* dS/dt fcffili"^ . 

[0025] Xf»7S 9T14, *5SV, ^^11^ 
0^$^-ftASt 0 (O*0dS/dt) . *Jekt^ 

n t o j: "5 . «ne (»2 ) a (s*wteJift8B («C3 > 

«4miiaE] 2 1 J: o %m&b . 
[0026] Xf77S 1 OTti. Mffl±T«^^ 

figc0ft(») d' -e<7)j?0i^r'/7'S8 



1(5) 003-247824 ( P 2 0 0 3 - 2 4 7 8 2 4 A > 



[0027] ftfcWfcfcL H 5 (Cij^J: 3 fcs Si LT 

^M^^&S£»!MdhU 
StP^^^M^^-f •f^T'OSgltd' dtd' 
SrflnJt (Mt*#MH«B1*J: DJte*PSc^*n 

[00 28] H5 (a)fcfeV^T. 014. jtK4ffi6ff«^ 

[0029] fie*§atfc*JV^Ttt, 06(a) fcjS^J: 
*Wr^^>/i„ *3gBB(ctiV^tt N 136(b) teijstf- 

[0030] J2tt\ M8S^tt*T^B5*Oi£j££IMt: 

d=l 3. 9+ (256xh)/ 
#«4»:h.*. ±IB (»4) (»5) *»»&hfc»£ 

d = 69.5 

jtr*TOra»46 9.5mT**ifc*«H*. WIS (St 
2 ) rt(cST«ft*iHf. ft*J2 0H*T0. 5lW*fc2 
5Ilt*-?T^I-A^s dS/d t$45T"&&. lulfi 
tfMase^/l^fcfcwt, 0. 5#T\ IttSV (*3> «0 



l ( mmmmcowxmcoimmm ) t-ttut. ±ssm 
offiffl&Mxi (m^^x^mmwc) tit. r 
is (»3> stow*****. 

d= (L - h) / (© • 1 ) - <»3) 

i-oT. 6 u etf&jgsfu 1 

OsS{i s e*«Hftfc3fi0IflEfc/NSVWT\ tan (0 
/2) =0/2i:*JV^T*J6TV^. 
[003 1 ] mtil, MMWff 1 0 Okm/htSffL 
TV**fc*lc, ?|B#^fc*5ft$e#MOf4S7&^. ass 

i$m (CCD»®) ims 1 2 x«2 5 6£>M»>4 
M(lJt#-)TL=2 5 6) ■%tixmi><?)k°t&. 

l,z2 0mmzftBLX^%> (1=20) t-f-itti*. iflB 

CO ms ) ^fcfcv^T. 

©=3 

L=256 

1 =20 

d= (256Xh)/(3X20) -(*4) 
t=SrDs d=4. 2h*«#4W. 0. 5Wlklzm 

twmmj o . i#wt4 100k m/htsi 

5d = 0. 5X (1 00000/3600) - 1 3.9m 
b%&. ±IB0.5#lHTI9K*r* 1 «BSL/SC: 

fc{4. fjl5 (»3 ) 3^i4 

d-13.9= (256Xh)/(3X25) 

(3X25) -(»5) 

[0032] mmz. mmwmkte^xwmth. m 
mmmmt . h^^-c-114 ^ =t 3 &itEMt#:^ 

»#«Wr3tlM)l»*t LTi4, W£ 



!<6) 003-247824 ( P 2 0 0 3 - 2 4 7 8 2 4 A ) 



K—iv^mzwefeth «r £ tfmm> . tit. rn.mi.izm 

-of s E!4t^^^fco^TM^7'f/P^tcJ:o 

t mm Lfcm&m&&M&ttiK* mmmmmmm 

IM2 3 ifSfifcJ: ot»tft^§ ( d S/ 



CB3 3 afHfflt3a**-TOllltt<0iSiS|[«iaSr^-7o- 



[H5 ] ffcffi L^»ffi5§#£»&gi: LTMt*M 
[06] «!^&^^(zi)tt«SKKB^«A^Bim 

3-a«7^;^ 4-aMSflBfi 



[HI] 



[1123 



(Hi) 



JL 



* mat.? ■< * 



X 



5& -PS* JSl 



^ 5 



[H4 3 



(^4 ) 



!(7) 003-247824 ( P 2 0 0 3 - 2 4 7 8 2 4 A ) 



[031 



[05] 



(S3) 



(start) 



S 1 



F<t<,) 



S 2 



F<t a-O-FUo-i*) 



S 3 , 



& 4 



AKn(t B )«Jf(t»)"P(t,-«) 



S 5 



— I — 



S 6 



3 7 



3 8 



5 3 
S X 0 



AS t c, Ntc, V^^dfeffMI 



( H 5 > 

( a ) 




MLT&iftflNfetfcfr& 



(end) 



i<8) 003-247824 ( P 2 0 0 3 - 2 4 7 8 2 4 A ) 

(HG) 



( a ) 




F?-A(##) 2F065 AA01 AA09 AA17 AA20 AA51 

BB05 BB15 CC11 CC14 DD11 

EE05 FF04 FF64 JJ03 JJ26 

QQ13 QQ24 QQ28 QQ31 QQ33 

2F112 AD10 BA05 CA05 FA03 FA32 

FA35 FA45 

5B05? AA16 CA12 CA16 DB02 DC03 

5L096 CA02 FA66 GA08 J All 



